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Abstract 
The subject of the welfare state is the object of a critical debate in the context of current global economic turmoil. An 
important issue surrounding this topic is whether people truly thrive in the welfare state or is they better off without it. 
Recently, there has been a growing interest in measuring the quality of life using subjective well-being indicators in order to 
complement the perspective offered by objective well-being indicators. These indicators are perceived as being an 
increasingly important component of human welfare, as they are not only an assessment of a person’s life, but can also 
serve as a means to improve one’s life. The objective of this research is to provide empirical evidence for the existence of a 
positive relationship between social expenditure and life satisfaction. Based on the happiness economics literature, the 
current paper distinguishes itself by examining the connection between life satisfaction, as a proxy for wellbeing, and social 
expenditure. The paper contributes by examining the link between well-being and social expenditure components to offer a 
more holistic view on the subject at hand. Given the structure of the data, a dynamic panel data model with “small T, large 
N", we involve a GMM methodological framework. We use this approach mainly because estimators like random and fixed 
effects, or even standard GMM, may turn up biased results. We use a two-step expanded system estimator (System GMM) 
which features a set of supplementary restrictions applied to the already existing ones in the process generating the 
dependent variable. We use a dataset of 21 European countries covering a time span between 2004 and 2011.  
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1. Introduction 
A majority of modern day societies provide some form of social welfare to citizens in need of social 
protection. Generally, we see this in welfare arrangements under the form of unemployment, sickness and old 
age benefits. Often there is an argument that countries with strong social protection programs have a higher 
degree of human wellbeing. Similarly, reductions in welfare service provision are likely to reduce citizen 
wellbeing.  
On this note, Kotakorpi and Laamanen (2010) find that increases in monetary resources allocated to social 
welfare programs increase the life satisfaction of Finnish residents. Furthermore, a study by Schwarze and 
Härpfer (2007) shows that life satisfaction of German citizens is negatively affected by income inequality. On 
the other hand, Veenhoven (2000) does not find any connection between social expenditure and life 
satisfaction. 
In order to maintain the quality of life of their citizens, most governments offer generous welfare programs 
to keep a certain level of life satisfaction. Recently, governments have shifted from infrequent and negligible 
size borrowing to a concerning reliance on debt finance for central government expenses. Several political 
economists such as Green, Roubini and Sachs, Grilli, Masciandaro, and Tabellini (Lee, 2011) highlight that 
public debt levels in OECD countries started building up since the structure of government expenditures 
changed from government purchases of goods and services to government spending on social programs. 
Alesina and Perotti (1995) demonstrate that government’s social expenses ultimately lead to public debt 
accumulation, focusing on the productivity and commitment aspects of welfare spending. 
During this period of time, spending increased as a result of the appearance and growth of major social 
spending programs. (Seater, 2010) Furthermore, it seems that current public debt accumulation occurs more 
frequently in developed countries, where there are strong social protection programs, as opposed to the 
developing countries where social protection provided by the government is meager. (Lee, 2011) 
As most European governments offer generous welfare programs in a context of a financial turmoil, 
questions arise as to whether increasing government debt to finance social protection expenses will overburden 
future generations. 
2. Data and methodology 
The proposed model is as following: 
DtCt + Yt Ut = FED    (1) 
Here, the dependent variable Ut is linked to Yt, Ct and Dt which are considered explanatory variables. The 
explained variable is a social utility function represented through the use of life satisfaction. Yt is represented 
through the use of GDP per capita, Ct is social expenditure and Dt is measured by variation in government debt. 
The aim of this equation is to assess the connection between state welfare and social utility.  
Moreover, we take into account income and government debt variation in a society of neoricardian citizens 
with rational behavior capable of taking in government budget constraints. The rationale for this approach is 
that at certain levels, increases in government debt lead to a rise in life satisfaction. Also, growth in income is 
perceived as having a positive influence on life satisfaction. 
We use household income as a function of social expenditure and debt as below: 
Dtt + zDCt + zt + zCYt = z 4
2
32
2
1   (2) 
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We consider Yt a function of logged income dependent on social expenditure and government debt. Based 
on the argument that there is a non-linear relationship between income and the independent variables we add 
quadratic variables for the social expenditure and government debt to equation (2).  
The aim is to confirm the presence of an inverted U-Shape relationship between income and social 
expenditure. After a certain point, provision of benefits under the form of social expenditure is likely to cause a 
decline in income, due to a decrease in economic output. We substitute equation (2) in the first equation and 
have the following relationship: 
DtCtDtztDzCtztczUt = FEDDDD  4
2
32
1
1  (3) 
By restricting the first partial derivative (4) to 0 to obtain the turning point of the relationship we reach the 
following equation: 
0 
t
t
dD
dU
  (4) 
02 43   FDD azDtz   (5) 
By moving the non-debt variables to the right we obtain: 
> @ȤĮ]DtĮ]  432   (6) 
Equation (8) calculates the optimal level of variation in government debt (Dt*) with the following restrictions: 
z3 ȖĮ! DQG ] 7KHVH UHVWULFWLRQV DUH EDVHG RQ WKH DUJXPHQW WKat government debt has a negative 
impact on income. 
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This relationship allows us to assess whether welfare states are over increasing their debt levels to 
continuously fuel social protection expenses, placing additional burden on already too high levels of debt.  
 
In order to provide an operational measure of Life satisfaction we source data from the Eurobarometer 
survey. For the purpose of our paper we use the question “On the whole, are you very satisfied, fairly satisfied, 
not very satisfied or not at all satisfied with the life you lead? Would you say you are...?”. We calculated yearly 
averages for each country using scale values present in the survey handbook for the five categories. 
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Table 1. Life Satisfaction Scale 
Category Numeric Value (Scale 1-5) 
Very Satisfied 1 
Fairly Satisfied 2 
Not very Satisfied 3 
Not at all Satisfied 4 
Don’t Know 5 
As for social welfare, we measure it using social expenditure and four of its components. We use the 
following benefit types: unemployment, old age, family and children, and sickness and disability. 
The analysis covers a time span of seven years (2004-2011), for a sample of 21 EU countries. Data for all 
independent variables was sourced from the Eurostat website. For the government debt variable we use the 
yearly variation calculated from base data. 
Table 2 highlights the main statistic characteristics of the data. The estimation methodology takes into 
account cross-section heterogeneity of the sample due to uneven levels of economic and political development. 
The hypothesis of heterogeneity is fueled by varying levels of social expenditure, minimum value of 2.99 and 
maximum value of 6.67. These inequalities are present at the level of each component. 
Table 2. Main Characteristics of the dataset 
 Life 
Satisfacti
on 
Social 
Expenditure 
Unemployment 
Benefits 
Old Age 
Benefits 
Family and 
Children Benefits 
Sickness and 
Disability  
Benefits 
Mean 2.01 4.92 3.73 4.53 3.78 4.23 
Variance 0.11 0.68 0.73 0.87 1.24 0.98 
Maximum 2.76 6.67 5.309279 6.486165 5.85 6.67 
Minimum 1.34 2.99 1.56 2.43 0.38 2.28 
Standard 
Deviation 
0.34 0.83  0.86 0.93  1.11 0.99 
Skewness 0.13 -0.19 -0.44 -0.35  -1.06 0.32 
Kurtosis 2.38 2.58 2.64 2.48 5.01 2.79 
Jarque – 
Bera 
0.21 0.32 0.04 0.07 0.00 0.20 
Probability 0.00 0.00 0.00 0.00 0.00 0.00 
Observatio
ns 
168 168 167 167 167 166 
Furthermore, the Skewness estimate is different from 0, hence we can rule out the idea of normal 
distribution. Apart from Life Satisfaction, which shows a positive Skewness estimate, social expenditure 
variables return a negative estimate, sign that the distribution is skewed to the left. Additionally, all the other 
variables, besides family and children, have a Kurtosis below 3, sign of light tailed distribution.  
Endogeneity is another issue likely to arise given our chosen dataset. This matter is easier addressed in 
dynamic panel models than traditional OLS models, as all variables from the regression uncorrelated with the 
error term may be used as valid instrumental variables. 
In our current database we have 21 countries analyzed over 7 years, situation in which dynamic panel 
models are more suited to control for dynamic panel bias (Bond, 2002; Baltagi, 2008). Given the format of our 
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data, a dynamic panel data model with a “small T, large N” we may encounter several difficulties when using a 
one-way fixed or random effects model (Nickell, 1981). This results in a biased estimate of the lagged 
dependent variable. Additionally, this issue cannot be solved through the increase of the sample size.  
The above mentioned issues may be mitigated through the use of the two GMM models, difference GMM 
estimator (Arellano, Bond, 1991) and the “system” GMM estimator (Arellano, Bover, 1995). The first 
estimator follows the Arellano and Bond (1991) data transformation, where differences are instrumented by 
levels. The “system” GMM estimator adds to this an additional layer of instrumentation where the original 
levels are instrumented with differences.  
In this paper we use the system GMM estimation method since estimators such as fixed and random effects, 
IV or Standard GMM may turn up biased results. These estimators do not necessitate distributional 
assumptions, such as normality, and may allow for heteroscedasticity of unknown form (Verbeek, 2000; 
Greene, 2002). 
As a first step to test our research hypothesis, we involve a system GMM for both social utility and income. 
The results are displayed in Table 5 and Table 6, respectively. For the first function GMM estimators were 
generated for social expenditure and its components. 
To check whether we are using the correct set of instruments we run the Sargan test for over identifying 
restrictions for the above mentioned functions (Table 3, Table 4). Also, the Arellano-Bond test for zero 
autocorrelation in first-differenced errors does not reject the null hypothesis for neither component nor social 
expenditure. 
Table 3. Sargan Test Results for Social Utility Function 
 Sargan Test Comments 
Social Expenditure 0.93 Null hypothesis rejected with a probability of 
93%. 
Old age benefits 0.87 Null hypothesis rejected with a probability of 
87%. 
Family and children benefits 0.90 Null hypothesis rejected with a probability of 
90%. 
Sickness and disability benefits 0.87 Null hypothesis rejected with a probability of 
87%. 
Conclusion: The test rejects the null hypothesis of instrument validity for the case of social expenditure as a 
whole, as well as for its components. 
 
Table 4. Sargan Test Results for Income Function 
 Sargan Test Comments 
Social Expenditure 0.83 Null hypothesis rejected with a probability of 83%. 
Old age benefits 0.83 Null hypothesis rejected with a probability of 83%. 
Family and children benefits 0.80 Null hypothesis rejected with a probability of 80%. 
Sickness and disability 
benefits 
0.75 Null hypothesis rejected with a probability of 75%. 
Conclusion: The test rejects the null hypothesis of instrument validity for the case of social expenditure as a whole, 
as well as for its components. 
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Table 5. Two Step GMM results for social utility function 
 (1) (2) (3) (4) (5) 
Social 
Expenditure 
0.14*** 
(0.02) 
    
Unemployment 
Benefits 
 -0.12*** 
(0.01) 
   
Unemployment 
Benefits Square 
 0.02*** 
(.001) 
   
Old Age Benefits   0.15*** 
(0.02) 
  
Family and 
Children 
Benefits 
   0.02* 
(0.01) 
 
Sickness and 
Disability 
    0.15*** 
(0.03) 
Government 
Debt 
0.14*** 
(0.04) 
0.17 
(0.06) 
0.24*** 
(0.03) 
0.21** 
(0.07) 
0.12*** 
(0.03) 
GDP per Capita 0.21*** 
(0.03) 
0.33 
(0.01) 
0.23*** 
(0.02) 
0.33*** 
(0.02) 
0.20*** 
(0.02) 
 
 
 
Table 6. Two-Step GMM for income 
 (1) (2) (3) (4) (5) 
Social Expenditure 0.17*** 
(0.03) 
    
Social Expenditure 
Square 
-0.02*** 
(0.0004) 
    
Unemployment 
Benefits 
 -0.11*** 
(0.01) 
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Unemployment 
Benefits Square 
 0.02*** 
(0.001) 
   
Old Age Benefits   0.18*** 
(0.02) 
  
Old Age Benefits 
Square 
  -0.02 
(0.002) 
  
Family and 
Children 
   0.01* 
(0.008) 
 
Family and 
Children Square 
   -0.001 
(0.001) 
 
Sickness and 
Disability Benefits 
    0.16*** 
(0.04) 
Sickness and 
Disability Benefits 
Square 
    -0.02*** 
(0.005) 
Government Debt -0.35*** 
(0.02) 
-0.37*** 
(0.03) 
-0.34*** 
(0.02) 
-0.32*** 
(0.01) 
-0.30*** 
(0.03) 
Government Debt 
Square 
0.77*** 
(0.06) 
0.67*** 
(0.12) 
0.72*** 
(0.08) 
0.40** 
(0.15) 
0.49*** 
(0.12) 
Notes: Standard errors in parentheses. Statistical significant at *p<0.10, **p<0.05, ***p<0.01. 
From table 5 we observe a positive link between social expenditure and life satisfaction. This relationship is 
consistent across three of the analyzed components. These findings are consistent with those of Kotakorpi and 
Laamanen (2010) who use public healthcare services as a proxy for welfare. The two demonstrate a positive 
relationship between public healthcare services and life satisfaction. Similarly, Easterlin (2013) demonstrates 
that full employment and safety net policies lead to an increase in happiness. Furthermore, cross-country 
comparison revealed that European countries with more generous welfare policies have a higher level of 
happiness. 
Table 6 contains GMM estimates for variables included in the income function to check the hypothesis of 
non-linear relationship between income and social expenditures. We find an inverted U-shape in the case of 
social expenditure in its entirety and income. This finding is explained by the fact that after a certain point, 
providing social benefits reduces the welfare state’s efficiency. This will materialize in a decrease in output, 
thus hampering any potential economic growth. The results are consistent with those obtained by Karagianni 
and Pempetzoglou (2009) who demonstrate a non-linear relationship between national income and public 
spending in several European countries. Baldacci et al. (2010) show a non-linear effect of government spending 
on household savings. Furthermore, the author discovered a U-shaped relationship between the two variables. 
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Lastly, Appleby and Harrison (2006) demonstrate a non-linear relationship between healthcare and healthcare 
spending. 
Also, we observe an inverted U-shape for the sickness and disability component. This can be explained by 
the fact that on a short term these benefits have the role of increasing household income. However, on a 
medium to long term this approach has a negative effect on the overall economic output as citizens suffering 
from some form of sickness or disability or often not included in the economic circuit. Similarly, we have the 
same case for old age benefits, in which elderly citizens contribute to the overall household income leading to 
an increase in income as a result of intergenerational concern. However, this approach is not sustainable on a 
long-term period as it results in additional fiscal burdens for the current generations and may materialize in a 
decline in income.  
A particular situation appears in the case of unemployment benefits where we have a U-shape relationship. 
In this case, up to a certain point we have a decline in economic output as a result of increased unemployment 
after which record a mild increase in economic output. Nonetheless, as the figures in Table 4 show, the effects 
of unemployment on income are strongly negative. Additionally, as welfare states tend to have strong social 
protection programs these benefits tend to be rather high. 
Returning to equation (8) we calculate the optimal level of government debt dynamics. Figure 1 illustrates 
the differences between the actual variations in debt levels and the optimal debt dynamics. 
Fig. 1. Optimal Debt Variation vs. Country Debt Variation 
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Fig. 2. Social Expenditute Evolution vs. Government Debt 
Our analyzed sample comprises a total of 166 observations. Through the use of equation (8) we obtain 
optimal debt levels for each of these observations. Roughly 60% of observations show an inefficent debt 
adjustment from one year to another. For instance, in 2004 the government debt of Austria declined a marginal 
0.006%. However, a comparisson with the optimal level shows that for that period would have been ideal a 
0.39% decline. We encounter the same situation in all the analyzed countries for at least one year. This leads us 
to the following issue: are countries truly respecting restrictions regarding their debt levels? As we can see 
from Figure 2, over the analyzed period increases in social expenditure had a significant effect on government 
debt levels. This result is comparable to that obtained by Tiberto and Mendonca (2013) who showed that for 
the case of Brazil financing social security significantly contributes to an increase in public debt. 
Fig. 3. Government Debt vs Optimal Debt Variation in Nordic Countries 
As nordic countries are a key figure in the welfare subject we analyze their debt levels as compared to the 
optimal level. Out of 24 observations concerning these countries, 15 show an increase of government debt over 
the optimal level. This is a sign of strong expenses within these economies with social welfare. However, given 
the recent discussions about limiting debt levels there raises the question whether these expenses are really 
necessary to ensure life satisfaction. These results are comparable to those obtained by Lee (2011) who 
demonstrates that social spending on pensions and unemployment benefits only increase the levels of public 
debt and are unsustainable. 
Apart from the optimal debt level we also calculate shadow prices for the utility function in order to assess 
citizens’ willingness to pay for an increase in life satisfaction. To determine these prices we derive from 
equation (6) the following formula: 
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D
F
2
 priceShadow (9) 
Fig. 4. Relative shadow prices of life satisfaction 
We observe that individuals are willing to pay more for some components of social expenditure, than for this 
good in its entirety. People appear to be more willing to pay family and children benefits. This may be a result 
of intergenerational concern arising within the aging population in Europe. Thereby, elderly generations are 
more concerned about the survival of their remaining family and are more preoccupied on reorienting 
household income towards future generations. 
On the other hand, it appears that people are likely to pay less for sickness and disability benefits to increase 
their life satisfaction. This is mostly because individuals tend to perceive this situation as one of a permanent 
nature, with a strong negative impact on life satisfaction. Studies have indeed shown that one’s satisfaction 
after encountering a life-changing injury has been adversely impacted over a long-term. For instance, Oswald 
and Powdthavee (2008) demonstrate that life satisfaction of individuals that suffered a severe injury declined. 
Furthermore, despite an adaption in wellbeing life satisfaction levels did not return to their initial levels before 
the accident in several cases. Similarly, Powdthavee (2009) demonstrates that satisfaction levels for individuals 
with severe disability did not present a complete recovery rate. 
Finally we observe that countries focused on strong social protection programs face increases in their debt 
levels above an optimal level. Despite having a benefic effect on life satisfaction, after a certain point increases 
in social expenses become a burden on government budgets and ultimately lead to decreases in income and 
overall quality of life. This is potentially a look-out area for policy-makers in the future, as the social welfare 
state is becoming increasingly expensive at a cost that will ultimately affect the happiness of its citizens. 
3. Conclusion, observations, limits and further research
The purpose of this study was to examine the empirical evidences supporting the hypothesis that social
expenditure, as driver of life satisfaction, leads to increases in government debt levels. We found on a sample 
of 21 countries within the EU that countries have been increasing government debt levels over an optimal level 
as a result of growing expenses with social protection programs. Despite the above findings, there are some 
clear limitations of the present study. Firstly, the chosen time span is relatively small and may not reflect 
accurately the impact of social expenditure on government debt and life satisfaction, respectively. Secondly, the 
results seem to be influenced by the chosen estimation methodology. Thirdly, lack of control variables may 
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have influenced the results. Also, the component analysis was ran only on components of social insurance such 
as unemployment benefits and did not include a separate analysis on state subsidies driven by government 
policies (e.g. housing subsidies). 
Also, further research on the determinants of life satisfaction in welfare states may highlight other important 
factors in determining life satisfaction. The identification of these factors would allow a balanced approach for 
policy-makers to improve the quality of life for citizens, and reduce the additional burden placed on 
governments. Additionally, as the subject of the paper was state welfare we did not include the total welfare 
services which include both state and non-state. However, this would be an interesting area for future research 
due to austerity measures planned by the states government. 
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